Myostatin - From the Mighty Mouse to cardiovascular disease and cachexia.
In 1997, McPherron et al. created the so-called Mighty Mouse: owing to the knock-out of a new member of the TGF-β superfamily of peptides, this mouse line was extremely hypermuscular and also characterized by very low body fat. The new peptide, a powerful negative muscle regulator, was named myostatin. Apart from regulating skeletal muscle growth, myostatin has recently been reported to be significantly involved in different cardio-vascular and metabolic pathologies. This review is focused on these non-muscular myostatin actions. First, myostatin is intricately involved in regulating metabolism: it causes insulin resistance, and the advantageous metabolic profile achieved by myostatin inhibition is mainly attributable to its effects on skeletal muscle. Myostatin is further expressed in myocardium where it exerts anti-hypertrophic, but pro-fibrotic effects. Circulating and local myostatin is elevated in chronic heart failure and poses a major player in cardiac cachexia. Eventually, the current body of evidence regarding myostatin's significant involvement in different entities of the cachexia syndrome is summarized. Activin type-2 receptor antagonism and/or inhibitory myostatin antibodies have emerged as a promising therapeutic approach to treat the cachexia syndrome although the general applicability of this therapeutic approach to the human clinical situation has still to be demonstrated.